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UNITED STATES PATENT OFFICE 
2,473,519 

POSE MOUNTING FOR RACING CARS 
Edward H. Gillitzer, San Diego, Calif. 

Application September 26, 1947, Serial No. 76,248 , 
(CI. 280-112) 6 Cains. 

This invention relates to improvements in 
Spring Suspension Systems for automotive vehicles, 
and more particularly to a poise mounting for 
racing cars. 
While all types of automotive vehicles, are likely 

to experience more or less difficulty in rounding 
Sharp curves at high speed, the condition is par 
ticularly pronounced in the case of racing cars 
running on a closed track so that two curves must 
be negotiated each time the car encompasses the 
track. Most accidents that occur in automobile 
racing occur on or near the curves at the ends of 
the track, and are frequently occasioned by un 
balance or skidding of the cars while rounding 
or leaving the curves. In the past such accidents 
have resulted in numerous cases of driver injury 
and fatalities and spectators of such races have 
frequently been endangered. It is conceived that 
a large number of Such accidents, are caused by 
uncompensated forces set up in the conventional 
Spring Suspension Systems of racing cars, which 
forces cause the cars to tilt, lifting the wheels at 
the inner-side of the curve. Such tilting involves 
a loss of tire traction frequently resulting in an 
uncontrollable side-slip or skid or in an upset. 
Conventional suspension Systems also induce large 
lateral forces at the rear ends of racing cars when 
rounding curves by reason of the failure of the 
rear Wheels to properly track With the front 
wheels when steering, and because such conven 
tional suspension Systems fail to provide any com 
pensation for the centrifugal force acting on the 
Ca 

It is among the objects of the present inven 
tion to provide an improved spring-suspension 
System for an automotive vehicle, and particu 
larly for a racing car, which suspension System is 
effective to maintain a Substantially even distri 
bution of the car weight on all four. Wheels of the 
car even when the car is rounding a sharp curve 
at high Speed, and to distribute the centrifugal 
forces acting upon the car under Such conditions 
among the four wheels so that such centrifugal 
forces will be absorbed by the road traction of all 
four-wheels, thus greatly reducing any tendency 
of the car to skid on turns, is further effective to 
steer the rear wheels in...proper tracking relation 
ship with the front wheels to compensate a large 
part of the centrifugal force normally acting on 
the rear end of the car to reduce or eliminate the 
tendency of the rear end to swing out of the 
steering path, and to also facilitate steering the 
car around a sharp curve, and which Suspension 
System is of simplified construction utilizing a 
minimum number of parts, is strong and durable 

5 

O 

5 

20 

2 5 

30 

40 

45 

50 

55 

2. 
With an adequate factor of safety for the loads 
imposed thereon, and is economical to construct 
and easy to service. 
Other objects, and advantages will become ap 

parent from a consideration of the following de 
Scription in conjunction with the accompanying 
drawings, wherein: 

Figure 1 is a top plan view of an automotive 
vehicle showing a Spring-Suspension System illus 
trative of the invention; 

Figure 2 is a side elevation of the vehicle illus 
trated in Figure 1, certain portions being broken 
away and shown insection to..better illustrate the 
construction thereof; 

Figure 3 is a front elevation of the vehicle illus 
trated in Figure 1; 

Figure 4 is a rear elevation of the vehicle illus 
trated in Figure 1;" 

Figure 5 is a perspective View of a clevis, shown 
in Figures 3 and 4 as providing lost motion con 
nections between the vehicle frame and the 
vehicle springs to limit tilting movements of the 
frame relative to the Springs; 

Figure 6 is a bottom plan detailed view of a 
fragmentary portion of the vehicle taken substan 
tially on the line 6-6 of Figure 2; and 

Figure 7 is a transverse cross-section of a frag 
mentary portion of the vehicle taken substantially 
On the line 7-7 of Figure. 2., 
With continued reference to the drawings, the 

Vehicle has a pair of front.Wheels 0 journaled 
one upon each end of a front axle if, a pair of 
rear wheels 2 journaled one at each end of a 
rear axle housing 3, a frame, generally indicated 
at 4, Supported upon the front, and rear axles 
and a body, generally indicated at 5, carried by 
the frame. 
The front axle may comprise the conventional, 

rigid member of "I cross-section having the usual 
forks at the opposite ends thereof receiving king 
pins which pivotally Secure the front wheel 
spindles to the ends of the axle, while the rear axle 
may include the conventional axle housing 3 
having therein a differential structure. 6 driven 
by a drive shaft from an engine, not illustrated, 
and driving a pair of axle shafts' 8"the outer ends 
of which are operatively connected with the ve 
hicle rear wheels 2. 
The frame 4 may comprise a pair of Substan 

tially parallel side-frame members 9-of-the usual 
channel shape, cross-section and may be joined 
at the rear ends by a U-shaped, bend or continua 
tion 20, which is shaped to: conform to the rear 
end of the body. 5. ' 
The front wheel spindles are provided with re 
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Spective rearwardly-projecting arms 2 the ends 
of which are pivotally connected by Suitable uni 
Versal or ball-and-socket joints, with the corre 
Sponding ends of a steering tie bar 22 and one of 
the Spindles is provided with a forwardly-project 
ing arm 23 the end of which is connected by a con 
Wentional universal joint with the forward end of a 
drag link 24 the rearward end of which is con 
nected through a universal joint with the outer 
end of a steering arm 25 the inner-end of which 
is secured to the outer-end of a steering torque 
Shaft 26 the inner-end of which enters a gear case 
27 which is mounted upon a transverse frame 
member 28 and receives the lower end of the 
steering column 29 the upper end of which car 
iries the steering wheel. 30. Upon rotation of the 
steering wheel 30 the front wheels 0 will be 
Steered in the conventional manner. 
A transverse front Spring 3 is Secured at itS 

ends to the front axle if near the opposite ends 
thereof and supports the front end of the frame 
4. As is clearly shown in Figure 3, this front 

Spring 3 is a flat, multiple-leaf Spring having an 
upstanding, inverted U-shaped intermediate por 
tion the center of which is positioned Well above 
the front axle . The frame has a tranSWei'S8 
front-end member 32 of inverted U of triangula: 
shape, the apex of which is secured to the cen 
ter portion of spring 3 by suitable claimp plates 
33 and bolts 34. The frame front-end member 
32 depends from the center portion of the front 
spring within the U-shaped intermediate portion 
of the spring and the front end of the frame 
is supported thereby upon the front axle i . 
A pair of U-shaped clevises 35 Surround the Spriag 
3 at locations spaced from the center of the 
spring and are adjustably Secured to the corre 
sponding sides of the frame front-end member 32 
to provide lost-motion connections between the 
frame and the spring so that the frame may tilt, 
relative to the Spring and the front axle , but 
the tilting movement of the frame relative to the 
spring will be limited when the corresponding 
clevis 35 at One side or the other of the center 
of the Spring comes into contact With the Spring. 
The clevises 35 upon coming into contact with the 
spring impose a downwardly directed force on the 
corresponding end of the spring tending to force 
the front Wheel at that Side of the vehicle down 
into firm contact with the roadway or track. As 
Will later become apparent, the clevis at that 
side of the vehicle disposed at the inner-Side of 
a curve is the one which contacts the Spring upon 
tilting of the frame relative to the Spring. 
The vehicle also has a rear Spring 36 connected 

at its ends to the rear axle housing 3 near the 
Opposite ends thereof, and of a construction. Sini 
lar to that of the front spring 3 except that its 
U-shaped intermediate portion extends a greater 
distance above the rear axle 3 than the U-shaped 
intermediate portion of the front Spring extends 
above the front axle . The frame has a reali 
end member 37 which is also of inverted U shape 
or generally triangular form and is Secured at its 
apex to the center portion of Spring 36 by Slit 
able clamp plates 38 and bolts 39. The frame 
rear-end member 37 depends inside of the up 
Standing intermediate portion of the rear Spring 
36 and supports the frame from the center por 
tion of the Spring for tilting movements of the 
frame relative to the Spring. The tilting move 
ments of the rear end of the frame relative to the 
rear Spring are also limited by U-shaped clevises 
35 which Surround the Spring at locations spaced 
from the center thereof and are adjustably Se 
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4. 
cured to the frame rear-end member by Suitable 
means, Such as bolts 49 insertable through an 
aperture in each side or leg of the frame mem 
ber 37 and through one of a series of apertures 
4 provided in the corresponding clevises 35. 
The connections between the front spring and 

the frame front-end member and the rear spring 
and the frame rear-end member are located well 
above the center of gravity of the frame and the 
body and other structures supported by the frame, 
So that in rounding a curve centrifugal force act 
ing at the Center of gravity of the frame-and 
body assembly will tend to Swing the frame out 
Wardly at the bottom to the extent permitted by 
the clevises 35 on the side of the wahicle at the 
inner-Side of the curve. When these clevises con 
tact the Corresponding Sides of the front, and rear 
Springs a downward force will be inpated to the 
inner front and rear Wheels of the Vehicle which 
force Will Serve to maintain these inner wheels 
upon the track or roadway and in firm engage 
ment therewith So that the traction of all four 
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of the vehicle wheels is available at ail times, even 
when the vehicle is rounding a sharp curve at high 
Speed. By maintaining the traction of all four 
of the Vehicle wheels with the track. or roadway 
the centrifugal forces acting on the vehicle and 
Which tend to cause the vehicle to skid or upset, 
are distributed among the four wheels of the 
vehicle, rather than being applied to the two 
wheels at the outside of the curve, as is the case 
With conventional Spring suspensions, thereby 
greatly delaying and usually entirely preventing a 
Skid or upset of the vehicle. 
The front and rear axles of the vehicle are 

maintained in proper alignment with each other 
by tWO pair of radius rods including a front, 
pair of rods 42 and a rear pair 33. All of the 
rods 42 and 43 may be similar in construction and 
Comprise a pair of parallel, Spaced-apart bars 44 
which may be provided by bending a straight rod 
or tube to a hairpin shape So that the bars are 
connected at one end by the U-bend 45 thus pro 
vided. Adjacent their opposite ends the two bars 
44 are interconnected by a welded in strut 46. The 
inner adjacent ends of the two pair of radius 
rods are connected to the frame intermediate its 
length by a pair of double-sided brackets 47, the 
front ends of the front pair of radius rods are 
connected to the front axle by brackets 48 and the 
rear ends of the rear pair of radius rods are con 
nected to the rear-axle housing by rear brack 
ets 49. 

Each intermediate bracket 4 may conveniently 
comprise a plate, riveted or otherwise secured to 
the outer Surface of the frame side member 9 
near the mid-length position thereof and depend 
ing below the frame side member, as is particu 
larly illustrated in Figure 7. Each plate 47 has in 
the lower portion thereof a pair of tapered holes 
Spaced apart with their centers on a line substan 
tially parallel to the corresponding frame side 
member 9 which holes receive securing pins of 
respective ball-and-socket joints 68. Comple 
mentary portions of the ball-and-socket joints are 
Secured to the front and rear radius rods 42 and 
43, respectively, at the corresponding side of the 
frame by means of threaded stems which are ad 
justably threaded into the inner or adjacent ends 
of the radius rods and are secured in adjusted 
position therein by lock nuts S9. 
Each front bracket 48 comprises three integral 

apertured lugs, one of which is larger than the 
other two, and is secured to the front axle if 
preferably by being welded thereto, and the other 
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two of which have tapered apertures receiving 
the fastening pins of components of bail-and 
socket joints 5), the complementary components 
of which are adjustably secured to the ends of the 
parallel bars 44 of the corresponding front radius 
rods 42. The complementary components are ad 
justably secured to the ends of the radius rod 
bars by Screw-threaded stems threaded into the 
ends of the bars and secured in adjusted posi 
tion therein by suitable lock nuts 5. 

Each rear bracket 49 also comprises a plate 
providing three integral apertured lugs, one of 
which is larger than the others and Surrounds 
the rear axle housing 3 and is welded or other 
wise rigidly secured thereto, as particularly illus 
trated in Figure 6. The other two lugs are pro 
vided with tapered apertures which receive 
tapered securing pins 52 of the inner compo 
nents of respective ball-and-socket joints 53, the 
outer components of which are adjustably secured 
to the rearward ends of the corresponding rear 
radius rods i3 by means of respective screw 
threaded stems 54 threaded into the rearward 
ends of the radius rod bars and secured in ad 
justed position therein by respective lock nuts 55. 

Each rear bracket 49 is also provided with a 
rearwardly-extending spring hanger 56 compris 
ing a rearward extension of the bracket plate 
and a pair of spaced-apart apertured lugs 5 
and 58, the aligned apertures of which receive 
a Spring shackle bolt 59 by means of which the 
rear Spring shackles 60 are secured to the rear 
axle. 
With the above-described radius rod construc 

tion, with the frame 4 exactly centered relative to 
the front and rear axles the ball-and-socket joints 
may be longitudinally adjusted until the axles are 
rought into a condition of exact parallelism and 

in which they extend transversely of the frame 
at right angles thereto. Because of the Spring 
construction in which the attachment points 
between the frame and the springs are above the 
combined center of gravity of the frame, body 
and other devices carried by the frame, upon 
rounding a curve the frame will swing outwardly 
toWard the Wheels at the outside of the curve. 
The radius rods are disposed at an angle to the 
frame, the front radius rods diverging forwardly 
and outwardly and the rear radius rods diverg 
ing rearwardly and OutWardly. Outward Swing 
ing of the frame thus tends to decrease the 
angularity of the outer front and rear radius rods 
and increase the angularity of the inner front 
and rear radius rods which has the effect of in 
creasing the Wheel base at the outer side of the 
vehicle, and decreasing the wheel base at the 
inner side. The rear axle is thus swung relative 
to the frame in a direction to carry the rear end 
of the vehicle outwardly around the curve, and 
the front axle is simultaneously swung inwardly 
to carry the front end of the vehicle inwardly 
of the curve, this change in the relative position 
of the two axles materially assisting the driver in 
steering the vehicle around the curve and also 
counter-balancing a large portion of the cen 
trifugal forces acting on the vehicle when round 
ing a sharp curve at high speed. 
When the front and rear axles of the vehicle 

are thus inclined relative to each other their 
extended center-lines will intersect at a point 
Which may be brought as near to the center of 
curvature of the curved path of the vehicle as de 
sired by proper arrangement of the geometry of 
the frame, axles, and radius rods. 
From the above description it will be apparent 75 

6 
that the improved spring-suspension system 
greatly increases the safety of a vehicle, such as 
a racing car, when rounding curves at high speed, 
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renders the vehicle much easier to steer around 
the curves of a track or other race course over 
which the vehicle is propelled, permits the nego 
tiation of sharp curves at much higher speeds 
than is possible with conventional spring-suspen 
Sion Systems and materially reduces driver fa 
tigue. 
The above-described tilting of the body and 

frame on a curve keeps the body of the driver 
Substantially in line with the combined effect of 
gravity and centrifugal force so that the driver 
is not thrown to the outer side of the seat and 
thus his control of the car is not endangered. 
The engine, being also mounted on the frame, is 
tilted on a curve so that the oil level is main 
tained Substantially normal and the fuel supply 
is not seriously affected. Most racing cars use 
V-8 type engines, and with conventional spring 
Suspensions the fuel is thrown outwardly by cen 
trifugal force on a curve, starving the inner bank 
of Cylinders and flooding the Outer bank. With 
the improved Spring suspension of the present in 
vention a normal supply of fuel to both banks of 
Cylinders is maintained. This materially lim 
proVeS engine operation on curves and renders it 
possible to maintain a much higher average speed 
of the car during a race. 

Also, as pointed out above, the centrifugal 
forces acting on the car in rounding a curve are 
Substantially equally distributed among all four 
tires. This not only reduces any tendency of the 
car to skid, but materially reduces tire wear so 
that very little, if any, racing time is lost at the 
pit changing tires or making other adjustments. 
The invention may be embodied in other spe 

cific forms without departing from the spirit or 
essential characteristics thereof. The present 
embodiment is, therefore, to be considered in all 
respects as illustrative and not restrictive, the 
Scope of the invention being indicated by the 
appended claims rather than by the foregoing 
description, and all changes which come within 
the meaning and range of equivalency of the 
claims are, therefore, intended to be embraced 
therein. 
What is claimed is: 
1. In an automotive vehicle having a body 

Supporting frame, a pair of front and a pair of 
rear road. Wheels, a front axle carrying said front 
Wheels and a rear axle carrying said rear wheels; 
a Spring-Suspension system between said frame 
and said axles comprising a pair of front 
brackets secured one to each end portion of the 
vehicle front axle, a pair of rear brackets se 
Cured One to each end portion of the vehicle 
rear axle, a pair of intermediate brackets se 
cured. One to each side of said vehicle frame 
intermediate the length thereof, a pair of front 
radius rods each extending from a respective 
intermediate bracket to the front bracket at the 
same side of the vehicle frame, a pair of rear 
radius rods each extending from a respective 
intermediate bracket to the rear bracket at the 
same side of the vehicle frame, a ball-and-Socket 
joint between each end of each radius rod and 
the corresponding bracket, a pair of upstanding, 
inverted U-shaped Cross members disposed One 
at each end of said frame, a generally U-shaped, 
transverse front spring having its ends secured 
to said front axle adjacent the opposite ends 
thereof and secured at its center to the center of 
the forward transverse frame member, and a 
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::U-shaped rear. transverse spring secured at its 
ends to said, rear. brackets and at its center to 

:... the connection-points between said transverse 
frame members...and said springs being disposed 

'above the center of gravity of the frame-and 
,, body combination of the vehicle, whereby said 
frame tends to swing outwardly as said vehicle 
rounds a curve applying a downwards force to 
the inner-end of each spring and shifting said 

...radius-rods to move said: axles out of their nor 
inal position. Of parallelism. With each other to a 
position in...which the inneriends of Said' axles 

it, are nearer together than the outer ends thereof. 
... . . 2. A spring-suspension system for a vehicle 
... having a front axle, a pair of front-wheels jour 
inaled on said front axle, a rear axle, is a pair of 

rt...rear wheels: journaled on said:rear axle, a frame, 
ai body carried by said frame, steering means 

hected to said front wheels, and means driving 
aid rear, wheels; said suspension system: 'com 
prising. a pair of front and a pair of rearradius 
'ods, means operatively connecting the adjacent 

-, ends of said radius rods to said frame intermedi 
is ate the length thereof, means operatively con 

necting the remote ends of said radius rods to 
is said: axles adjacent the ends thereof; and out 
: 3 wardly of the corresponding connections be 
tween the adjacent ends of said radius rods and 

s: said frame, a transverse front spring connected 
: , at its ends to the end portions of said front 
;: axle. and having an upstanding, inverted U 
: i shaped intermediate portion; an inverted, U 
& shaped frame front end member underlying the 
sintermediate portion of said front spring, and 
'secured at its center to the center of said Spring, 
"..a transverse rear spring connected at its ends 
to saids rear-axle near the opposite ends thereof 

... and having an upstanding, inverted U-shaped 
; : intermediate portion, and an inverted, U-shaped 
... frame rear end member underlying said rear 
is spring and connected at its center to the center 

of: said spring, the connections between said 
frame and said springs being disposed above the 

:::connections between said radius rods and said 
iframe, 

3. A Spring-Suspension System for a vehicle 
having a front axle, a pair of front wheels jour 

s"inaled on said front axle, a rear axle, a pair of 
ear, wheels journaled Onisaid irear-axle, a frame, 

"a body carried by...said-frame, steering means 
carried by said frame and Operatively reonnected 
withi said front. Wheels; and means, driving said 

::prising...a pair of front and a pair of:rearradius 
*::IOds, means. Operatively connecting the adja 
3. cent ends of said ‘radius rods to said: frame in 
termediate the length: thereof; means operatively 

: connecting the remote... ends of Saidi radius, rods 
... to e Said, 'axles: adjacent, the ends thereof, and 
*OutWardly of the corresponding connections be 
ween the adjacent ends of said radius rods and 

:said: frame, a transverse: front spring connected 
...at its ends to the end portions, of said front axle 

and having an upstanding, inverted . U-shaped 
: intermediate portion, an inverted, U-shaped 
tiframe front end: member underlying the inter 
3:...mediate portion of said front. Springs and se 

a transverse rear Spring: connected at its 3 ends 
ošSaid real' axle.near the opposite ends thereof 
ands...having an upstanding, inverted U-shaped 

its intermediate portion, an inverted a U-shaped 
... frame; rear:end:Smember, underlying said:rear 

...the center. of the rear transverse frame member, 

arried by said, frame. and operatively con 20 

irear wheels; said spring-suspension system com 

3 cured at its center to the center of said spring, 

8 
... spring, and connected at its center to the center 

of said : spring, the connections between said 
is frame and said. Springs being disposed above the 
connections between said radius rods and said 

5 frame, and lost-motion connectors between said 
" ...' frame. end members and said Springs spaced 

from the connections between said frame end 
... members; and said springs to limit tilting nove 
ment of said frame relative to said axles. 

O 4. A spring-suspension system for a vehicle hav 
ing a front axle, a pair of front wheels journaled 
On Said front axle, a rear axle, a pair of rear 

... wheels journaled on said rear axle, a frame, a 
body; carried by said frame, steering means car 

:ried: by Said frame, and operatively connected to 
Said: front wheels, and means driving said rear 

: Wheels; Said suspension system comprising a pair 
of front and a pair of rear radius rods, means 

: operatively connecting the adjacent ends of 
isaid radius rods to said frame intermediate the 
length-thereof, means operatively connecting the 
“remote ends of Said radius rods to said axles ad 

- .jacent the ends thereof and outwardly of the cor 
responding connections between the adjacent ends 

25 of said radius rods and said frame, a transverse 
front Spring connected at its ends to the end por 
'tions of said front axle and having an upstanding, 
inverted U-shaped intermediate portion, an in 
verted, U-shaped frame front end member under 

30' lying the intermediate portion of said front spring 
and secured at its center to the center of said 

*Spring, a transverse rear Spring connected at its 
ends to Said rear axle near the opposite ends 
thereof and having an upstanding, inverted U 

35 shaped intermediate portion, and an inverted, 
U-shaped frame rear end member underlying said 

* rear Spring and connected at its center to the 
- center of said spring, the connections between 
'''Said frame and Said Springs being disposed above 
40 the connections between said radius rods and said 

frame, each of Said radius rods comprising a pair 
of substantially parallel, inter-connected bars, and 

teach radius rod end connection comprising a 
r bracket rigidly secured to the corresponding frame 

45 or axle and ball-and-socket joints secured to the 
corresponding brackets and radius rodends. 

5. A Spring-Suspension system for a vehicle 
having a front axle, a pair of front wheels...jour 
inaled on said front axle, a rear axle, a pair of rear 

50 wheels journaled on said, rear axle, a frame, a 
body carried by Said frame, steering means carried 
by said frame and operatively connected to said 
front wheels, and means driving said rear wheels; 
Said SUSpension System comprising a pair of front 

" and a pair of rear radius rods, means operatively 
connecting the adjacent ends of said radius rods 
to Said frame intermediate the length thereof, 
"means operatively connecting the remote ends of 
Said radius rods to said axles adjacent the ends 

'60 thereof and outwardly of the corresponding con 
nections between the adjacent ends of said radius 
rods and said frame, a transverse front spring 
connected at itS. ends to the end portions of said 
front axle and having an upstanding, inverted 

65. U-shaped intermediate portion, an inverted, 
U-shaped frame front and member underlying the 

... intermediate portion of said, front, spring and 
"Secured at its center to the center of said spring, 
a transverse rear Spring connected at its ends to 

70'Said rear axle near the opposite ends thereof and 
having an upstanding, inverted U-shaped inter 
mediate portion, and an inverted, U-shaped frame 

: rear end member underlying said rear spring and 
connected at its center to the center of said spring, 

5 5 

75 the connections between said frame and said 
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springs being disposed above the connections be 
tween Said radius rods and Said frame, each of 
said radius rods comprising a pair of Substantially 
parallel, inter-connected bars, and each radius 
rod end connection comprising a bracket rigidly 
Secured to the corresponding frame or axle and 
ball-and-socket joints Secured to the correspond 
ing brackets and radius rod ends, the brackets 
secured to said rear axle having spring hangers 
thereon for connecting the ends of said rear Spring 
to Said rear axle. 

6. A spring-suspension System for a vehicle 
having a pair of axles, a pair of wheels journaled 
on each axle, and a body-carrying frame; Said 
Suspension System comprising a pair of transverse 
springs operatively disposed one between each 
axle and the corresponding end of Same frame, 
and two pair of radius rods operatively connected 
one pair between said front axle and the inter 

O 

5 

10 
mediate portion of said frame and the other, pair 
between Said rear axle and the intermediate por 
tion of Said frame, Said frame being connected 
to Said Springs at locations above said frame. 

EDWARD H. GZER. 
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